R apid growth of the Internet has provided easy access to health-related information to patients. An estimated 86% of Canadians and 87% of Americans used the Internet in 2013, and 72% of American adults have used the Internet to obtain healthrelated information. 1, 2 Searching for health-related information is the third most popular Internet activity, with an estimated 6.75 million daily searches for health information.
Searching for health-related information is the third most popular Internet activity, with an estimated 6.75 million daily searches for health information. 3 Despite the fact that many patients obtain health-related information online, Web-based health information may be of poor quality and difficult for patients to interpret. Multiple studies have shown that online information is of low quality and is not dependable, including websites that address perioperative care. 4, 5 Fasting before elective surgery decreases the risk of aspiration and is an essential component of perioperative management. Nonadherence to fasting recommendations is a common reason for postponement or cancellation of surgery, leading to excess resource consumption and inconvenience to patients and providers. Despite the importance of preoperative fasting and availability of clear national guidelines, preoperative fasting guidelines are often inconsistent among hospitals and poorly described by providers. 6 As a consequence, 20% of patients in a large multicenter European study still had questions about preoperative fasting less than a week before surgery. 7 Given this uncertainty, patients may use Internet resources to clarify fasting recommendations in preparation for surgery. This additional source of information may be beneficial for patients because it can reinforce provided recommendations; 8 however, it can also create confusion and lead to inadequate fasting if patients find conflicting or false information. Our objectives were to (1) describe the accuracy of recommendations made by Internet resources on preoperative fasting and (2) assess the readability and quality of websites that provide preoperative fasting recommendations.
Preoperative fasting is important to avoid morbidity and surgery delays, yet recommendations available on the Internet may be inaccurate. Our objectives were to describe the characteristics and recommendations of Internet resources on preoperative fasting and assess the quality and readability of these websites. We searched the Internet for common search terms on preoperative fasting using Google® search engines from 4 English-speaking countries (Canada, the United States, Australia, and the United Kingdom). We screened the first 30 websites from each search and extracted data from unique websites that provided recommendations on preoperative fasting. Website quality was assessed using validated tools (JAMA Benchmark criteria, DISCERN score, and Health on the Net Foundation code [HONcode] certification). Readability was scored using the Flesch Reading Ease score and Flesch-Kincaid Grade Level. A total of 87 websites were included in the analysis. A total of 48 websites (55%) provided at least 1 recommendation that contradicted established guidelines. Websites from health care institutions were most likely to make inaccurate recommendations (61%). Only 17% of websites encouraged preoperative hydration. Quality and readability were poor, with a median JAMA Benchmark score of 1 (interquartile range 0-3), mean DISCERN score 39.8 (SD 12.5), mean reading ease score 49 (SD 15), and mean grade level of 10.6 (SD 2.7). HONcode certification was infrequent (10%). Anesthesia society websites and scientific articles had higher DISCERN scores but worse readability compared with websites from health care institutions. Online fasting recommendations are frequently inconsistent with current guidelines, particularly among health care institution websites. The poor quality and readability of Internet resources on preoperative fasting may confuse patients. (Anesth Analg 2016;123:1463-8)
METHODS

Identification of Search Terms and Search Strategy
We used Google ® Trends (https://www.google.com/trends; accessed June 26, 2015) to determine the most common search terms related to "fasting surgery," including "preoperative fasting," "eating before surgery," "fasting before surgery," and "drinking before surgery." These terms were entered into Google search engines from 4 English-speaking countries: Canada (www.google.ca), the United States (www. google.com), the United Kingdom (www.google.co.uk), and Australia (www.google.com.au). All browsing history, download history, cached images and files, cookies, and other site and plug-in data were cleared from the browser before each search. We evaluated websites from the first 3 pages (30 websites) of each search term in each country's browser (total 120 websites). All searches were performed on June 26, 2015, and websites were accessed between June 26 and August 16, 2015.
Eligibility Criteria
Unique websites were included if they provided explicit fasting recommendations for elective surgery in English. Websites were excluded if they required payment or registration to access the content, required additional links to view recommendations, or provided only recommendations for specific groups (eg, children younger than 1 year of age).
Measurements
Data were extracted from each website including details related to fasting recommendations, country of origin, and date of last update. Websites were categorized as: (1) anesthesia society, (2) government-sponsored website, (3) health care institution (eg, hospital and medical clinic), (4) scientific article, (5) commercial or news/media report (eg, online newspaper), and (6) forum or personal website.
Each website was evaluated on its recommendations for fasting of clear fluids, breast milk, formula, nonhuman milk, light meal, and heavy meal. If a website did not distinguish recommendations for light or heavy meals, the recommendation was recorded as "all solids." We assumed that surgery started at 8 in the morning unless otherwise stated, and we used the recommendation provided for morning surgery when a website offered different times for morning and afternoon surgery. The shortest recommended time interval was recorded if multiple recommendations were provided.
The quality of each website was appraised using 2 validated tools (JAMA Benchmark Criteria and the DISCERN score) and the presence or absence of a Health on the Net Foundation code of conduct (HONcode) certification. The JAMA Benchmark Criteria evaluates website accountability on the basis of four pillars: authorship, attribution, disclosure, and currency. 9 One point was assigned for the presence of each feature for a total score out of 4, with 0 implying poor accountability and 4 implying strong accountability (Supplemental Digital Content, Appendix Table S1 , http:// links.lww.com/AA/B508). The DISCERN score is a standardized scoring system that assesses written consumer health information on treatment choices, 10 using 16 questions rated 1 to 5 to assess reliability and quality, with a total range of 16 to 80 (Supplemental Digital Content, Appendix Table S2 , http://links.lww.com/AA/B508). DISCERN has been validated for the evaluation of health websites. 11 Each website was scored independently by 2 investigators, including at least 1 practicing anesthesiologist. A third investigator provided an additional independent DISCERN score if there was a discrepancy of more than 10 points between the 2 total scores. The average total score was used for all analyses. All websites were screened for HONcode certification, an organization accredited by the Economic and Social Council of the United Nations that recognizes transparent and objective health websites (http://www.hon.ch/home1. html). 12 The Flesch Reading Ease score and Flesch-Kincaid Grade Level were determined for each website after excluding nonessential text such as figures and captions, multimedia, advertisements, website navigations information, copyright notices, disclaimers, authors, acknowledgements, references, and contact information. 13, 14 Statistical Analysis Data were described using number (%), mean (SD), or median (interquartile range [IQR] ). The interrater reliability (agreement beyond chance) for each item within the DISCERN questionnaire was analyzed using a κ statistic. Individual scores within one point for each DISCERN question were considered agreement as previously described.
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A 2-sided P value of <.05 was considered significant for all analyses. All data analyses were performed using STATA 11.0 (StataCorp, College Station, TX).
RESULTS
We screened 480 websites and identified 87 unique websites that met eligibility criteria ( Figure 1 and Table 1 ). The median year of last update was 2011 (IQR 2007 (IQR -2014 in the 50 websites (57%) that reported this date. The majority of websites included in the study were from health care institutions (53%) and North America (50%). The first page of search results (first 10 websites) was made up of websites from health care institutions (42%), commercial/media (27%), anesthesia societies (9%), scientific journals (8%), governments (7%), and discussion forums (7%).
Fasting Recommendations
The recommended fasting intervals for solids and liquids were variable (Table 2) . A total of 48 websites (55%) provided at least 1 recommendation that contradicted established fasting guidelines for solids or liquids (Table 3) . [15] [16] [17] [18] A total of 32 websites (37%) provided an inaccurate recommendation for solids (either heavy or light meal) and 9% provided no recommendation at all. Similarly, 35 websites (40%) provided an inaccurate recommendation for clear fluids, with 6% providing no recommendation at all. Approximately 67% of websites did not provide recommendations for formula and breast milk; 32% of websites recommended fasting "after midnight." Preoperative hydration was recommended in 17% of websites despite this being recommended in most fasting guidelines.
Recommendations varied across website category (Table 3) . Health care institution websites were most likely to provide an inaccurate recommendation (61%) and more likely to provide an "after midnight" recommendation www.anesthesia-analgesia.org 1465 rather than a specific time interval for solids compared with websites from other categories (41% vs 18%). Hydration recommendations differed between website categories with anesthesia society websites being most likely to recommend hydration compared with other website categories (62% vs 13%). An absolute time for fasting (eg, 8 in the morning) was provided in 38% of websites, and websites from the United Kingdom and Australia/New Zealand were more likely to provide a morning or afternoon fasting recommendation compared with other countries (16% vs 3%).
Website Quality
Website quality varied across website categories (Table 3 and Figure 2 ). The median JAMA benchmark score was 1 (IQR 0-3), and the mean DISCERN total score was 39.8 (SD 12.5). (Figure 2 ). HONcode certification was present in 9 websites (10%), with the highest frequency in government-sponsored websites (n = 3, 100%) and commercial/ media websites (n = 4, 33%). HONcode certification was infrequent and most common in websites from the United States/Canada (n = 8, 18%), compared with Europe/United Kingdom (n = 0) and Australia/New Zealand (n = 1, 8%).
Website Readability
Overall readability was low, with 6% of websites having a Flesch-Kincaid Grade ≤6 and 28% having a Flesch Reading Ease score >60, as recommended by the American Medical Association. 19 The lowest readability was in anesthesia society and scientific journal websites (Table 3) .
DISCUSSION
The Internet is a major source of health-related information; however, our study demonstrates that the majority of Internet resources on perioperative fasting provided recommendations that were inconsistent with current guidelines and that these resources generally had poor quality and readability. Most concerning, health care institutions were most likely to make inaccurate recommendations and unlikely to www.anesthesia-analgesia.org
ANESThESIA & ANAlgESIA E SYSTEMATIC REVIEW ARTICLE encourage preoperative hydration, despite the well-documented benefits. The lack of accurate and understandable Internet resources highlights the challenges faced by patients who are provided unclear fasting recommendations before surgery. These issues have broad implications across medical specialties and professions, applying to many procedures both in and out of the operating room environment. Recommendations for preoperative fasting need to provide an appropriate fasting interval that balances the risk of aspiration against the potential for excessive dehydration and starvation. We found significant variability in the recommendations provided by the websites included in our study, including many that were not consistent with current recommendations. 16, 17, 20 Health care institutions may modify their instructions based on operational requirements, as seen by many websites providing fixed times for fasting based on the typical operating room schedule, and a large percentage of websites recommended fasting "after midnight" rather than time-based recommendations. This practice may facilitate the movement of scheduled cases to earlier in the day, if required, although overly conservative guidelines can also lead to excessive fasting and dehydration for cases scheduled later in the day and are associated with worse patient outcomes. 21 Maintaining clear fluid intake up to 2 hours before surgery reduces perioperative complications and is an important component of current guidelines; however, 83% of websites failed to recommend any form of preoperative hydration. Most concerning, health care institutions were most likely to recommend fasting "after midnight" and least likely to encourage preoperative hydration, despite the well-documented benefits of these strategies. 21 These results highlight the need for improved Internet-based information resources for patients, particularly by health care institutions.
The websites included in our study demonstrated poor quality, with anesthesia society and scientific article websites having the highest and health care institutions having the lowest quality. The poor quality of Internet-based health information may cause patient distress, demonstrated by one study showing that 52% of presurgical patients were unsatisfied with online searches for pain-related information, and another study showing that 26% of elective general surgery patients were confused or worried about information found on the Internet. 22, 23 Despite these potential frustrations, the majority of patients undergoing surgery have a high degree of interest in being directed to appropriate websites for further information. 24 These findings indicate the need for managers of websites making fasting recommendations to continually update website content to reflect standard guidelines.
The overall readability of the websites included in our study was poor. The American Medical Association recommends that patient education materials be written at or below the sixth grade level, 19 yet only 6% of websites met this standard. In similar, other organizations have advocated a reading ease score >60, which was achieved in only 28% of websites. 25 Our results are similar to many other studies that have shown Internet-based patient education materials are written at greater than recommended difficulty levels. 26, 27 Readability was particularly poor in website categories with the highest quality information (anesthesia society or scientific article websites), making it difficult for patients to access accurate and understandable information on preoperative fasting.
Our study has several limitations. First, we searched for websites from English-speaking countries only and our findings may not apply to those available in other languages. Guidelines from all English-speaking countries included in the study recommended a fasting interval of 6 h for a light meal. In addition, the Canadian Anesthesiology Society and American Anesthesiology Society guidelines further recommend an 8-h fasting period for a heavy or fatty meal.
Second, we excluded websites that did not have explicit fasting recommendations; however, some of these websites may have provided beneficial information to patients. Third, we included websites from only the first 3 pages of our search results, although search engine users look at only the first page of results 78% of the time and click on one of the top 10 links nearly all the time. 28, 29 We chose our sample size to account for the small percentage of users who read subsequent pages and to address the potential for search engine results to vary among individual users and different geographic regions. 30 Finally, we performed our search using only the Google ® search engine that may not be reflective of all search engines although Google ® has approximately twothirds of the search engine market share. 31 In summary, Internet resources on fasting guidelines provided recommendations that were highly variable and often inconsistent with established guidelines. Many websites failed to recommend clear fluid intake up to 2 hours before surgery and persisted in providing out-of-date instructions such as "nothing after midnight" despite updated guidelines that clearly identify these standards of care. The readability and quality of fasting-related Internet resources were both poor, with the highest quality websites (anesthesia society and scientific articles) also possessing the poorest 
